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Adult overweight and obesity is a life-threatening health concern worldwide. Bariatric
surgery is a successful treatment for severely obese individuals however, there is a moderate risk
for weight regain. This study evaluated perception of food, supportive resistance resources, and
nutrition knowledge, which play important roles in successful weight loss post bariatric surgery.
Participants completed a three-part questionnaire at three time intervals: prior to surgery, 2
months post-surgery, and 5 months post-surgery. Results show that bariatric patients’ eating
behavior significantly changes post bariatric surgery, but a disordered perception of food
remains. Bariatric surgery patients believe support from significant others and family are most
important and physical activity will help prevent weight regain. Results indicate that bariatric
patients’ nutrition knowledge decreases over time and additional nutrition education may be
needed within the first-year post-surgery. More research should be conducted in the area of
bariatric surgery and how to prevent weight regain.
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CHAPTER I
INTRODUCTION
Obesity
Adult overweight and obesity is a life-threatening health issue that is a growing concern
worldwide. The World Health Organization (WHO) defines overweight and obesity as abnormal
or excessive accumulation and storage of fat in the body. This is a condition which is
characterized by an individual’s weight for height being higher than that which is desirable for
optimal health. Obesity can be defined in terms of body mass index (BMI), which is a tool that
can be used to categorize health status based on a person’s weight in kilograms divided by their
height in meters squared (Boeka, 2010). According to Mehler et al. (2003), BMI is a reliable
measure of body fat because it is highly correlated with fat mass and minimally with height.
However, the use of BMI as a reliable and accurate tool is controversial because it does not
distinguish between fat mass and muscle mass. Overweight is categorized as a BMI of 25-29.9
kg/m², obesity, a BMI of ≥30 kg/m² (Thompson et al, 2007). According to the Centers for
Disease Control and Prevention, the prevalence of obesity in 2015-2016 was 39.8% and affected
about 93.3 million U.S. adults. Obesity is multifactorial, in that genetics and environmental
factors such as lifestyle and diet contribute to this disease. Environmental factors have been
suggested to contribute 30% and genetic factors 70% (Abdeen, 2016). The National Research
Council ranked a sedentary lifestyle and poor diet as the leading cause of preventable death
(Kreykes et al., 2017). Overweight and obesity can attribute to adverse metabolic effects such as
1

high blood pressure, hyperlipidemia, and insulin resistance. Being overweight or obese can also
lead to many other chronic diseases such as coronary heart disease, stroke, diabetes mellitus,
fatty liver disease, sleep apnea, kidney disease, and cancer (Cotter & Kelly, 2018). There is
considerable evidence that conventional ways of losing weight, such as behavioral lifestyle
modifications, diet, exercise, and pharmacology, are ineffective for achieving long term weightloss for severely overweight and obese individuals (Buchwald et al, 2004).
Bariatric Surgery
“Bariatric weight loss surgery has proven to be the most successful treatment for
severely obese individuals,” (Buchwald et al., 2004). Weight loss surgery is recommended for
individuals with a BMI of ≥40 and individuals with a BMI 30-39.9 if they have serious weight
related health problems (Figura, 2017). Weight loss surgery is a life changing procedure that is
successful by limiting how much food can be ingested and how much of the nutrients are
absorbed by making surgical changes to the digestive tract and stomach. According to the
American Society for Metabolic and Bariatric Surgery (ASMBS), surgical weight loss operations
can be divided into three categories: malabsorptive, restrictive, and a combined
restrictive/malabsorptive operation. Malabsorptive procedures do not limit the food that can be
ingested, but bypasses most of the small intestines so that fewer nutrients and calories are
absorbed from food. This method is no longer recommended because it can result in many
nutrient deficiencies. Restrictive procedures limit the food that can pass from the upper portion
of the stomach to the larger lower part by creating a narrow passage. This narrowing reduces that
amount of food the stomach can hold. Restrictive procedures for obesity include the vertical
banded gastroplasty (VBG), and the adjustable gastric banding (AGB). A combined
2

restrictive/malabsorptive procedure is a combination that restricts the amount of food that can be
ingested and restricts the absorption of calories and nutrients into the body. Restrictive/malabsorptive procedures include the biliopancreatic diversion (BPD) and Roux-en-Y gastric bypass
(RYGB).
Metabolic surgery is defined as “the operative manipulation of a normal organ or organ
system to achieve a biological result for a potential health gain” (Buchwald, 2014). The terms
metabolic surgery and bariatric surgery are often used interchangeably. Metabolic surgery is not
a new concept to weight loss, this procedure dates back to the 1950’s and various types have
been performed over the past 70 years. Dr. A.J. Kremen performed the first published metabolic
surgery in 1954 which was termed the jejuno-ileal bypass (JIB) (Faria, 2017). This procedure
consisted of a surgical connection between the proximal jejunum and the distal ileum while
bypassing a portion of the small intestine. This procedure was formulated to treat individuals
with severe dyslipidemia. Major metabolic consequences resulted from this surgery as most
patients were suffering from severe diarrhea and dehydration; therefore, this treatment was not
ready to be performed mainstream. By 1994, Dr. Alan Wittgrove performed the first
laparoscopic RYGB, which included a minimally invasive incision and used the aid of a camera
thus introducing many opportunities for growth in bariatric and metabolic surgery. The RYGB
procedure replaced the JIB and rose in popularity where it became the most dominant form of
gastric bypass. Over time, this procedure has shown an increase in failure rate and revision
surgery is increasing but remains prominent worldwide (Buchwald, 2014). The rates of bariatric
surgery have increased considerably, but this procedure may still be underutilized (Thompson et
al., 2007). The procedures that are most common to bariatric surgery are gastric bypass,
adjustable gastric band, sleeve gastrectomy, and biliopancreatic diversion with duodenal switch.
3

In 2011, more than 340,000 procedures were estimated to have been performed worldwide. By
2017, approximately 228,000 bariatric surgeries were performed in the United States, which is
about 1% of the population eligible for surgery (Faria, 2017).
Each type of metabolic surgery has its own advantages and disadvantages. The present
study specifically examines those who are undergoing the vertical sleeve gastrectomy bariatric
surgery procedure performed laparoscopically. The laparoscopic vertical sleeve gastrectomy,
often called the sleeve, is a procedure performed by removing approximately 80% of the
stomach. The portion of the stomach remaining is a tubular pouch in the shape that resembles a
banana. According to the ASMBS, this procedure is effective by several mechanisms. The new
reduced stomach pouch holds much smaller volume than the normal stomach which helps reduce
the amount of food and calories that can be consumed significantly. However, the most
significant impact that this surgery has is its effect on gut hormones that have a role in hunger,
satiety, and blood sugar control (Taube-Schiff et al., 2016).
Weight Regain
Although weight loss surgery has proven to be the most effective method of losing
weight for overweight and obese individuals according to Buchwald et al. (2004), there is still a
risk for weight regain present. There is evidence that about 30% of patients who undergo weight
loss surgery experience a weight regain starting 18 months post operation. Many individuals
experience a regain of 20-25% of their weight lost; however, a minority of patients return to their
pre-surgery weight (Johnson et al., 2013). According to research, general weight loss is greater in
those who had weight loss surgery compared to conventional methods of weight loss, with 1630% of excess weight loss remaining 10 years post operatively (Husted & Ogden, 2014).
Therefore, success is not guaranteed in bariatric surgery alone. According to past research, there
4

is a window of opportunity for establishing beneficial lifestyle behaviors during peak weight loss
within the first year after surgery (Husted & Ogden, 2014). According to Jastrzebska-Mierzynska
et al. (2015), research conducted regarding the impact of bariatric surgery on nutrition status of
patients stated that the “surgical procedure is considered to be successful when after 5 years the
loss of ≥ 50% of excess body mass is obtained.” Factors such as perception of food, supportive
resistance resources, and nutrition knowledge may play an important role in successful weight
loss post bariatric surgery. There is limited qualitative research data found regarding these
factors related to weight loss surgery patients. The goals of this study are: (1) Have bariatric
patients’ perceptions of food changed post bariatric surgery? (2) Which supportive resistance
resources do bariatric patients believe to be the most beneficial to prevent weight regain? and (3)
Are bariatric patients equipped with the appropriate nutrition knowledge to efficiently prevent
weight regain post bariatric surgery?

5

CHAPTER II
LITERATURE REVIEW
Perception of Food
Hunger/satiety
We can begin understanding individuals’ perception of food by evaluating the biological
mechanism of hunger and satiety cues. Hunger is the strong desire or urge to consume food
which usually results in an episode of feeding until the point of satiation. The term satiation is
defined as satisfying a need or the condition of being full to or exceeding satisfaction. The
hunger sensation can be attributed to cognitive and sensory signals generated by excretion of the
hunger hormones, ghrelin and leptin. These two hormones play a major role in energy balance
and thus weight regulation. Ghrelin is secreted by epsilon cells in the pancreas and stomach
which increases appetite. Other sensory stimulation such as sight and smell of food, hedonic
stimulation (reward seeking), cognition and learned experiences (eating because it is mealtime)
are also triggers that initiate a feeding or mealtime. Leptin, also called the satiety hormone, is
secreted from fat cells in adipose tissue that sends signals of reduced appetite or fullness to the
hypothalamus, which is the portion of the brain that regulates appetite. Leptin is produced by fat
cells and thus related to the amount of body fat an individual has. An individual with a high body
fat percentage has a high level of leptin circulating in the blood and thus, obese individuals
usually have high leptin levels. The concept of leptin resistance is where the brain does not
respond to leptin in some obese individuals. This concept of leptin resistance is similar to the
6

biological mechanism of type 2 diabetes and insulin resistance. According to Klok et al. (2007),
the level of leptin, an anorexigenic hormone, circulating in the blood is increased while the level
of ghrelin, an orexigenic hormone, circulating in the blood is decreased. Therefore, it is now
confirmed that obese patients are leptin-resistant. However, the means in which both ghrelin and
leptin contribute to the maintenance or development of obesity is unclear.
Obesity and disordered eating
Patients who undergo bariatric weight loss surgery have a psychological perception of
food which may be a key factor in determining successful outcomes. In previous studies,
researchers reported many participants who shared their complex relationships with food
including food addiction and disordered eating behavior led them to becoming overweight and
obese (Husted & Ogden, 2014). Depression, anxiety, stress, and boredom eating are all common
uncontrolled and emotional eating behaviors. An increase in the consumption of high sugar and
fat containing foods as a means of coping with distressful experiences, or “stressful eating” can
influence obesity behaviorally. Some individuals use food as a coping mechanism and a method
of escaping emotional distress. Psychological strain and the frequency of stressful events were
positively correlated with waist circumference and BMI in a large sample of adult women and
men (Cotter & Kelly, 2018). According to researchers, “The magnitude of these associations was
small, with stressful experiences accounting for approximately 2% of the variance in BMI and
waist circumference” (Cotter & Kelly, 2018). Although approximately 40% of adults reported
increased food consumption while stressed, a larger proportion of adults in the United States
reported no changes or reductions in total caloric consumption when stressed (Cotter & Kelly,
2018). According to Husted and Ogden (2014), factors that play a significant part in weight-loss
outcomes include the individual’s level of personal investment and hedonic thoughts or
7

perception about food. The results suggest that a positive cognitive perception of food results in
greater weight-loss success and therefore, there may be a need for intervention to aid in
psychological perception of food post weight loss surgery. In a recent study, significant
indicators of postoperative weight regain included increased food urges, decreased postoperative
wellbeing, and additional addictive behavior (Husted & Ogden, 2014). However, in contrast,
self-monitoring postoperatively was associated with increased weight loss maintenance. Some
individuals demonstrated higher wanting for high calorie foods through increased brain
activation and attention following food cue exposure and reduced satiety following food
consumption. Neural studies indicate that hedonic responses to food seen in obesity are similar to
those evident with drug use and other addictions (Husted & Ogden, 2014). Early on, bariatric
surgery patients reported that there was a great need for a dietitian. Once diet issues were
addressed, other issues such as fear of weight regain, food behavior, and psychosocial issues
arise 2 to 3 years post-surgery (Aarts et al., 2017).
Eating behavior post metabolic surgery
Bariatric surgery greatly influences an individual’s eating behavior by affecting food
preferences, food volume, frequency of feedings, hunger and satiety cues, and total daily
calories. After weight loss surgery many patients experience a loss of appetite, sensory changes,
nausea, and inability to consume many nutrients. A study was conducted on patients who
underwent gastric bypass surgery and researchers found decreased scores for hunger sensation
and an increased score for satiety sensation compared with obese patients who did not undergo
surgery (Husted & Ogden, 2014). Indications from recent studies show that participants
experience changes in neurological responses to food cues following bariatric surgery (Husted &
Ogden, 2014). These neurological changes lead to a decrease in preference for high fat cues.
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According to Al-Najim et al. (2018), after sleeve gastrectomy and RYGB, patients reported a
shift from consuming high-sugar and high-fat foods to more healthier options. As evidence from
previous research shows, post-operative alterations in taste perception are dissimilar for patients
and there are variations in food urges predictive of postoperative weight gain (Husted & Ogden,
2014). The present study aims to determine bariatric patients’ psychological perception of food
and how their cognitive perceptions change post bariatric surgery. Also, if those who have a
positive cognition to food are associated with success in achieving weight loss compared to those
who continue to experience disordered eating behavior despite their inability to consume excess
calories due to surgery will be examined.
Supportive Resistance Resources
Bariatric weight loss surgery is a procedure that requires supportive resistance resources
to adjust to new eating behaviors and lifestyle changes that prevent regaining weight. Nutrition
counseling, psychological support, peer support, improving self-efficacy, family support,
identifying and eliminating barriers to change, and physical activity are all supportive resistance
resources that may aid in facilitating successful weight loss. Researchers observed that the main
categories of supportive resistance resources identified by weight loss surgery participants were
from significant others, health professionals, peers (recipients of bariatric surgery), and the
general community (Sharman et al., 2017). Many bariatric surgery participants reported that dietrelated support provided vital reinforcement that facilitated behavior change. However, some
participants stated that that they did not receive comprehensive dietetic support post-surgery,
which was reported to be unfavorable. Participants in previous studies reported that
psychological support is one of the most important supportive resistance resources pre and post
operatively but is frequently overlooked. Some participants even suggested that psychological
9

support was more important than support from a nutrition professional (Sharman et al., 2017).
Participants expressed the key to continuity of care was easy with access to caregivers within the
clinics and the availability of dietitians via phone and email (Aarts et al., 2017). Previous
research indicated a critical period for support reported by participants, which concluded that
support needs were much higher within the first-year post surgery while learning to maintain and
adapt to behavioral and lifestyle changes (Chang et al., 2018). Many studies found that the
reasons for regaining weight were lack of exercise, failure to follow dietary guidelines,
psychiatric issues, and post-surgical issues (Chang et al., 2018). People who want to maintain
their weight loss, as well as people who want to lose a large amount of weight (more than 5% of
their body weight) may need to be physically active for more than 300 minutes a week (Chang et
al., 2018). Perceived barriers to change can hinder an individual from adopting behaviors that
facilitate weight loss. Examples of common perceived barriers regarding physical activity
identified by previous researchers are weight related mobility issues, lack of knowledge and
informational support from health care professions, lack of self-efficacy and social support,
access to facilities with accommodating exercise equipment, and negative perceived body image
(Dikareva et al., 2016). By eliminating barriers to change, bariatric weight loss surgery recipients
may be more successful in preventing weight regain. Results from previous studies indicated that
by focusing on patients’ investment in the bariatric surgery procedures and their efforts to lose
weight may renew self-efficacy and confidence in their intentions to eat less and successfully
achieving and maintaining weight loss goals (Husted & Ogden, 2014). This is important because
self-efficacy has shown to be a predictor of health behaviour change outcomes and particularly
weight loss. Research has long established a relationship between self-efficacy and intention
with recent research showing behavioral outcomes in weight loss are positive when behavioral
10

intention is combined with motivational self-efficacy (Husted & Ogden, 2014). The present
study aims to identify supportive resistance resources used by participants following bariatric
weight loss surgery and to evaluate which methods of support are associated with achieving
successful weight loss. Also, to identify which methods of support are reported to be the most
important to those who have had weight loss surgery will be examined.
Nutrition Knowledge
Basic nutrition knowledge and education is essential for overweight and obese bariatric
surgery patients to be successful in preventing weight regain post operation. A fundamental
understanding of serving sizes, calorie needs, macronutrient food groups, and essential vitamins
and minerals is required to make healthy nutrient dense food choices. Nutritional
supplementation is required indefinitely after bariatric surgery to negate deficiencies in vitamin
D and other fat-soluble vitamins E, K, and A, vitamin B12, iron, calcium, folate, and
micronutrients (Chang et al., 2018).
Many individuals who are overweight and obese have experienced disordered eating
behavior which may be associated with lack of adequate nutrition education. According to past
research, participants who had weight loss surgery have expressed shortcomings in their nutrition
literacy (Pepin et al., 2004). Researchers stated the majority of participants in their study
reported that they felt knowledgeable about their food choices but were confused regarding
which nutritional recommendations to believe. These results support the conclusion from other
previous studies that nutrition knowledge has increased in the past few decades, but many people
lack the ability and understanding of how to apply the information in their daily life (Pepin et al.,
2004). This study concludes that nutrition education programs alone may not be sufficient to
change dietary practices even when they are effective at increasing knowledge (Pepin et al.,
11

2004). Several bariatric surgery participants expressed that they could not receive dietary
counseling support because it was too expensive, therefore they were unable to afford it. Others
expressed that the dietitian they consulted lacked knowledge of the needs specific to bariatric
surgery recipients (Sharman et al., 2017). However, many weight loss surgery patients are
required to receive nutrition counseling and education in the weeks prior to and following
surgery. According to the findings in previous research, results suggest that nutrition knowledge
is increased from pre-surgery phase to post-surgery phase in bariatric weight loss surgery
patients (Taube-Schiff et al., 2016). This could be a result of experimental learning process
directly impacting nutrition knowledge and adherence. According to Taube-Schiff et al. (2016),
of 119 participants, 75% (n=89) of the nutrition knowledge scores increased significantly from
pre-surgery phase to 1-month post-surgery. Basic nutrition speaks to the importance of
minimizing the time duration between receiving nutrition education and bariatric surgery. Also,
addressing patients’ anxiety and depression when receiving nutrition knowledge may be an
indicator of successful weight loss and an intervention for weight regain. This study aims to
assess basic nutrition knowledge in overweight and obese individuals post weight loss surgery
and to determine if bariatric patients are equipped with the appropriate nutrition knowledge to
efficiently prevent weight regain post bariatric surgery.
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CHAPTER III
METHODOLOGY
Purpose of Study
The purpose of this study was to evaluate factors such as perception of food, supportive
resistance resources, and nutrition knowledge which play an important role in successful weight
loss in post bariatric surgery patients. Participants were asked to complete a questionnaire
containing questions on perception of food in the Adult Eating Behavior Questionnaire (AEBQ,
Appendix A), Supportive Resistance Resources Questionnaire (SRRQ, Appendix B), and
General Nutrition Knowledge Questionnaire (GNKQ, Appendix C).
Research Objectives
The primary objective of this study was:
1.

Have bariatric patients’ perceptions of food changed post bariatric surgery?

The secondary objectives were:
2.

Which supportive resistance resources do bariatric patients believe to be the most
beneficial to prevent weight regain?

3.

Are bariatric patients equipped with the appropriate nutrition knowledge to
efficiently prevent weight regain post bariatric surgery?

13

Participants
All research participants were preparing to receive vertical sleeve gastrectomy surgery at
a bariatric clinic located in northeast Mississippi. All participants had to be 18 years or older,
males or females, and speak and understand English. Participants were asked to complete all
parts of the study: the AEBQ, SRRQ, and GNKQ prior to surgery, 2 months post-surgery, and
five months post-surgery. Participants were excluded from the study if they had one or more of
the following: self-reported pregnancy, less than 18 years of age, or unable to speak and
understand English.
Procedure
Participants were recruited to participate in this study by word of mouth and a
recruitment flyer (Appendix D) during a weekly pre-surgery meeting at the bariatric clinic with
permission from the registered dietitian and surgeon on staff. Prior to beginning the study,
approval was granted by the Mississippi State University IRB as protocol ID IRB-19-054
(Appendix E). The prospective participants were given an overview of the study by the
researcher and were evaluated to determine if they met inclusion criteria. Participation was
completely voluntary, and participants gave written and verbal consent to participate in the
study. Participants were asked to complete the AEBQ, SRRQ, and GNKQ in the waiting room
during the pre-surgery meeting appointment. The participants last name, email address, and
telephone number were collected on a sign-up sheet. The identifiers were used to contact each
participant for the second session of the survey two months post-surgery and the third session of
the survey five months post-surgery. All collected data were coded and entered under the number
specific to each participant. The goal was to recruit as many participants as possible; however,
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logistically there would probably not be more than about 50 patients available for the study. An
initial 42 participants gave consent and completed the first survey session.
Two months post-surgery the second session survey was sent to each participant via
email and the researcher sent a text message to the participants confirming their email address.
The participants were given two weeks to complete the second session survey and return it via
mail to the University or email to the researcher. Of the initial 42 participants, six participants
did not respond to email, phone call, or text messages and two participants asked to be removed
from the study. Two participants did not have access to email and expressed that they would like
the survey to be mailed to their mailing address. The researcher sent a second email as a
reminder and offered paper surveys and providing envelopes and stamps to the participants
mailing address in the hopes to receive higher participation rates. Four additional participants
asked for the surveys to be mailed due to their inability to properly fill out the questionnaires in
the format they were sent. A third reminder email and text message were sent to the participants
with the researchers contact information and any concerns or questions were encouraged to be
expressed. Despite these efforts, only 18 of the initial 42 participants completed the second
session survey.
Five months post-surgery the third session survey was sent to the remaining 18
participants via email and the researcher sent a text message to each participant notifying them to
confirm that they received the email. The six participants that indicated they would like a mailed
survey during the second session were mailed the final survey as well. Participants were given a
deadline of two weeks to complete and return the third session survey. Reminder emails and text
messages were sent to participants five days before the two-week deadline was reached. Of the
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18 participants that completed the second session survey, only 11 participants completed and
returned the final session survey.
Questionnaires
The AEBQ was developed by Hunot et al. (2016) and consists of 35 items, which can be
aggregated into eight constructs. The constructs and items in each construct are: (1) Hunger with
five items (I often feel hungry, I often notice my stomach rumbling, I often feel so hungry that I
have to eat something right away, If my meals are delayed I get light-headed, If I miss a meal I
get irritable), (2) Food Responsiveness with four items (I am always thinking about food, Given
the choice I would eat most of the time, I often feel hungry when I am with someone who is
eating, When I see or smell food that I like it makes me want to eat), (3) Satiety Responsiveness
with four items (I get full up easily, I cannot eat a meal if I have had a snack just before, I often
leave food on my plate at the end of a meal, I often get full before my meal is finished), (4)
Emotional Under-Eating with five items (I eat less when I’m annoyed, I eat less when I’m
worried, I eat less when I’m anxious, I eat less when I’m upset, I eat less when I’m angry), (5)
Food Fussiness with five items (I refuse new foods at first, I am interested in tasting new food I
haven’t tasted before, I often decide that I don’t like a food before tasting it, I enjoy tasting new
foods, I enjoy a wide variety of foods), (6) Emotional Over-Eating with five items (I eat more
when I’m upset, I eat more when I’m worried, I eat more when I’m anxious, I eat more when I’m
annoyed, I eat more when I’m angry), (7) Enjoyment of Food with three items (I enjoy eating, I
love food, I look forward to mealtimes), and (8) Slowness in Eating with four items (I eat slowly,
I am often last at finishing a meal, I often finish my meals quickly, I eat more and more slowly
during the course of a meal) (Hunot et al., 2016).
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The GNKQ contained 87 questions and can be divided into four sections. Section 1 of the
GNKQ was dietary recommendations which contained 18 questions, section 2 was food groups
which contained 35 questions, section 3 was food choices which contained 13 questions, and
section 4 was disease and weight management which contained 21 questions. The last two pages
of the GNKQ contained questions on demographics, weight, and height (Kleimann et al., 2016).
The SRRQ was developed by the researcher for this study.
Data Analysis
All collected data were entered into the IBM SPSS (Version 26, 2019) statistical software
platform for data analysis. Each question of the AEBQ, SRRQ, and GNKQ was inserted into the
SPSS software and coded three times to reflect the three test sessions participants were asked to
complete. The AEBQ contained 35 questions where answers ranged on a scale from strongly
disagree to strongly agree. Strongly disagree was coded as 1, disagree was coded as 2, neither
agree nor disagree was coded as 3, agree was coded as 4, and strongly agree was coded as 5. Due
to directional consistency, four items were reverse coded per Hunot et al. (2016); these items
were: I am interested in tasting new food I haven’t tasted before, I enjoy tasting new foods, I
enjoy a wide variety of foods, and I often finish my meals quickly. Each question of the GNKQ
was scored 1 to 5 with 1 being the first answer choice, 2 the second answer choice, 3 the third
answer choice, 4 the fourth answer choice, and 5 being the last answer choice. The SRRQ
contained 17 questions. Questions 1-8 and 10-16 were on a scale of strongly agree to strongly
disagree. Strongly agree was coded as 1, agree was coded as 2, neither agree nor disagree was
coded as 3, disagree was coded as 4, and strongly disagree was coded as 5. The last questions
below the Support items and the Resources items asked participants to circle the number that
they agreed with most pertaining to which supportive resistance resources was the most
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important to the participant and which choice they believe would help them prevent weight
regain. The variable scoring for each item in the questionnaire was repeated a second and third
time for comparison between test sessions.
Body weight of each participant was reported in pounds and height was reported in
inches by all participants in the first survey session. The weight and height were converted to
weight in kilograms and height in meters to compute participants’ BMI with the formula
weight(kg)/height (m ). This process was repeated for the participants that completed the second
2

session survey at two months post-surgery and the participants that completed the third session
survey at five months post-surgery to be able to compare the changes in weight and BMI.
The AEBQ was used to determine how bariatric patients’ perceptions of food changed
post bariatric surgery. The 35 questions of the AEBQ were analyzed using the eight constructs
as indicated in Hunot et al. (2016). These eight AEBQ constructs were analyzed using the
Wilcoxon test with paired-sample comparisons between pre-surgery, 2 months post-surgery, and
5 months post-surgery. Descriptive statistics were also conducted. A significance value of 0.05
was used for all analyses (P < 0.05). Continuous variables are reported as means ± standard
deviations (SD).
Additionally, eight target variables were identified regarding specific eating behavior
scored on a scale from strongly disagree to strongly agree. The statements “I love food”, “”I eat
more when worried”, “I eat more when upset”, “I eat more when anxious”, ”I often leave food on
my plate”, “I often finish my meals quickly”, “I often get full before my meal is finished”, and “I
often feel hungry” were the target variables the researcher chose to examine. The frequency of
each response was recorded for pre-surgery, 2 months post-surgery, and 5 months post-surgery
and placed in a table for comparison.
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To determine which supportive resistance resources bariatric surgery patients’ believe to
be the most beneficial to prevent weight regain, the researcher used the SRRQ questions below
the support resources and resources list (Appendix B). These two questions are “Of the following
choices above, circle which one is the most important to you” with choices of support from
peers, community, family, physician, dietitian, psychologist, religious affiliation, or significant
other and “Of the following choices above, circle the number of the statement which you agree
with most” with choices of psychological support, nutrition support, physical activity, regular
checkups with a physician, attending peer support groups, community support or nutrition
education will help me prevent weight regain.
To determine if bariatric patients are equipped with the appropriate nutrition knowledge
to effectively prevent weight regain the researcher used the GNKQ. Each question of the GNKQ
taken by the initial participants during the first session survey was recoded to the correct answer
choice. Those who made the correct choice received a 1 and those who did not choose the correct
answer received a 0. There was a total of 18 questions on the topic of dietary recommendations
and each question the participants answered correctly was added together and divided by 18 and
then multiplied by 100 to determine the percentage correct. There was a total of 35 questions on
the topic of food groups and each question the participants got correct was added together and
divided by 35 and then multiplied by 100 to determine the percentage correct. There was a total
of 13 questions on the topic of food choices and each question the participants answered
correctly was added together and divided by 13 and then multiplied by 100 to determine the
percentage correct. There was a total of 21 questions on the topic of dietary recommendations
and each question the participants got correct was added together and divided by 21 and then
multiplied by 100 to determine the percentage correct. The total sum of all four sections were
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added together to determine the questions the participants received correct overall and then
divided by 87 and multiplied by 100 to determine the overall percentage correct of the full
GNKQ. This process was repeated for the GNKQ taken by the participants during the second
session survey at two months post-surgery and the participants during the third session survey at
five months post-surgery. Test scores from the three sessions were compared using the Wilcoxon
test.

20

CHAPTER IV
RESULTS
Forty-two participants provided consent to participate in the pre-surgery meeting.
Of the 42 participants, 6 participants did not respond to email, phone call, or text messages and 2
participants asked to be removed from the remainder of the study. Two participants did not have
access to email and expressed that they would like for the survey to be mailed to their mailing
address. The researcher sent a second email as a reminder and offered printing out the surveys
and providing envelopes and stamps sent to the participants mailing address in the hopes to
receive higher participation rates. Four additional participants asked for the surveys to be mailed
due to them due to inability to properly fill out the questionnaires in the format that they were
sent. A third reminder text message was sent. Despite these efforts, only 18 of the initial 42
participants completed the second session survey. The third session survey was sent to the
remaining 18 participants via email and the researcher sent a text message to each participant
notifying them to confirm that they received the email. The 6 participants that indicated that they
would like a mailed survey during the second session were mailed the final survey. Participants
were given a deadline of two weeks to complete and return the third session survey. A reminder
email and text message were sent to each participant five days before the two-week deadline.
Despite the researcher’s reminders, only 11 of the 18 participants completed and returned the
final session survey.
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As shown in Table 4.1, most of the participants were female (n=31, 73.8%) and 11
participants (26.2%) were male for the pre-surgery session. Of the total 42 participants, 28
participants (66.7%) were Caucasian, 10 participants (23.8%) were African American, 2
participants (4.7%) were American Indian, and 2 participants (4.7%) reported other. The
majority of participants reported to be married (78.6%) and the highest level of education
achieved was receiving a degree or post graduate degree (57.1%). Although age was not a
variable that was collected, participants were approximately between the ages of 30 and 50 years
old.
Table 4.1

Demographics of participants
Pre-surgery
(n=42)
n (%)

Gender
Male
Female
Marital Status
Single
Married
Separated
Divorced
Widowed
Ethnic Origin
African American
Caucasian
American Indian
Other
Highest level of Education
Secondary School
Technical or Trade Certificate
Diploma
Degree
Post Graduate Degree

2 months post
(n=18)
n (%)

5 months post
(n=11)
n (%)

11 (26.2%)
31 (73.8%)

5 (27.8%)
13 (72.2)

3 (27.3%)
8 (72.7%)

3 (7.1%)
33 (78.6%)
1 (2.4%)
4 (9.5%)
1 (2.4%)

3 (16.7%)
12 (66.7%)
0 (0%)
3 (16.7%)
0 (0%)

1 (9.1%)
8 (72.7)
0 (0%)
2 (18.2%)
0 (0%)

10 (23.8%)
28 (66.7%)
2 (4.7%)
2 (4.7%)

3 (16.7%)
14 (77.8%)
1 (5.6%)
0 (0%

1 (9.1%)
10 (90.9%)
0 (0%)
0 (0%)

3 (7.1%)
5 (11.9%)
10 (23.8%)
20 (47.6%)
4 (9.5%)

0 (0%)
1 (5.6%)
6 (33.3%)
8 (44.4%)
3 (16.7%)

0 (0%)
1 (9.1%)
4 (36.4%)
4 (36.4%)
2 (18.2%)
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Adult Eating Behavior Questionnaire
Tables 4.2-4.9 compare the AEBQ results of the 11 participants that completed all three
test sessions. Each of these tables show the participants’ responses to an eating behavior
statement during pre-surgery, 2 months post-surgery, and 5 months post-surgery on a scale from
strongly disagree to strongly agree.
Looking at the participants’ responses to the statement “I love food” during pre-surgery,
2 participants (18.2%) strongly agreed, 7 participants (63.6%) agreed, and 2 participants (18.2%)
strongly disagreed. At 2 months post-surgery, 6 participants (54.5%) agreed, 3 participants
(27.3%) disagreed, and 2 participants (18.2%) strongly disagreed. At 5 months post-surgery, 10
participants (90.0%) agreed and 1 participant (9.1%) strongly disagreed (Table 4.2).

Table 4.2

Adult Eating Behavior Questionnaire statement: I love food

I love food

Pre-Surgery

%

2 Months Post

%

5 Months Post

%

Strongly Disagree

2

18.2

2

18.2

1

9.1

Disagree

0

0

3

27.3

0

0

Neither

0

0

0

0

0

0

Agree

7

63.6

6

54.5

10

90.9

Strongly Agree

2

18.2

0

0

0

0

Total:

11

100

11

100

11

100
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Examining the participants’ response to the statement “I eat more when I’m worried”
during pre-surgery, 9 participants (81.8%) agreed, 1 participant (9.1%) neither agreed nor
disagreed, and 1 participant (9.1%) strongly disagreed. At 2 months post-surgery, 7 participants
(63.6%) agreed, 1 participant (9.1%) neither agreed nor disagreed, 2 participants (18.2%)
disagreed, and 1 participant (9.1%) strongly disagreed. At 5 months post-surgery, 9 participants
(81.8%) agreed and 2 participants (18.2%) neither agreed nor disagreed (Table 4.3).

Table 4.3

Adult Eating Behaviour Questionnaire statement: I eat more when I’m worried

Eat more worried Pre-Surgery

%

Strongly Disagree

1

9.1

Disagree

0

Neither

2 Months Post

%

5 Months Post

%

1

9.1

0

0

0

2

18.2

0

0

1

9.1

1

9.1

2

18.2

Agree

9

81.8

7

63.6

9

81.8

Strongly Agree

0

0

0

0

0

0

Total:

11

100

11

100

11

100
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Participants’ response to the statement “I eat more when I’m upset” at pre-surgery
included 7 participants (63.6%) who agreed, 1 participant (9.1%) neither agreed nor disagreed,
and 3 participants (27.3%) disagreed. At 2 months post-surgery, 4 participants (63.6%) agreed, 1
participant (9.1%) neither agreed nor disagreed, and 6 participants (54.5%) disagreed. At 5
months post-surgery, 6 participants (54.5%) agreed, 1 participant (9.1%) neither agreed nor
disagreed, and 4 participants (36.4%) disagreed (Table 4.4).

Table 4.4

Adult Eating Behavior Questionnaire statement: I eat more when I’m upset

Eat more upset

Pre-Surgery

%

2 Months Post

%

5 Months Post

%

Strongly Disagree

0

0

0

0

0

0

Disagree

3

27.3

6

54.5

4

36.4

Neither

1

9.1

1

9.1

1

9.1

Agree

7

63.6

4

36.4

6

54.5

Strongly Agree

0

0

0

0

0

0

Total:

11

100

11

100

11

100
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Table 4.5 summarizes the participants’ responses to the statement “I eat more when I’m
anxious.” During pre-surgery, 8 participants (72.7%) agreed, 2 participants (18.2%) neither
agreed nor disagreed, and 1 participant (9.1%) disagreed. At 2 months post-surgery, 5
participants (45.5%) agreed, 3 participants (27.3%) neither agreed nor disagreed, and 3
participants (27.3%) disagreed. At 5 months post-surgery, 8 participants (72.7%) agreed, 1
participant (9.1%) neither agreed nor disagreed, and 2 participants (18.2%) disagreed.

Table 4.5

Adult Eating Behavior Questionnaire statement: I eat more when I’m anxious

Eat more anxious

Pre-Surgery

%

2 Months Post

%

5 Months Post

%

Strongly Disagree

0

0

0

0

0

0

Disagree

1

9.1

3

27.3

2

18.2

Neither

2

18.2

3

27.3

1

9.1

Agree

8

72.7

5

45.5

8

72.7

Strongly Agree

0

0

0

0

0

0

Total:

11

100

11

100

11

100
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Participants’ responses to the statement “I often leave food on my plate” during presurgery included 2 participants (18.2%) who agreed, 3 participants (27.3%) neither agreed nor
disagreed, and 6 participants (54.5%) disagreed. At 2 months post-surgery, 1 participant (9.1%)
strongly agreed, 6 participants (54.5%) agreed, 2 participants (18.2%) neither agreed nor
disagreed, and 2 participants (18.2%) disagreed. At 5 months post-surgery, 3 participants
(27.3%) strongly agreed, 7 participants (63.6%) agreed, and 1 participant (9.1%) disagreed
(Table 4.6).

Table 4.6

Adult Eating Behavior Questionnaire statement: I often leave food on my plate

Leave food

Pre-Surgery

%

2 Months Post

%

5 Months Post

%

Strongly Disagree

0

0

0

0

0

0

Disagree

6

54.5

2

18.2

1

9.1

Neither

3

27.3

2

18.2

0

0

Agree

2

18.2

6

54.5

7

63.6

Strongly Agree

0

0

1

9.1

3

27.3

Total:

11

100

11

100

11

100
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Responses to the statement “I often finish my meals quickly” was examined. During presurgery, all 11 participants (100%) agreed. However, at 2 months post-surgery, 5 participants
(45.5%) agreed, 3 participants (27.3%) neither agreed nor disagreed, 1 participant (9.1%)
disagreed, and 1 participant (9.1%) strongly disagreed. At 5 months post-surgery, only 1
participant (9.1%) agreed, 2 participants (18.2%) neither agreed nor disagreed, 7 participants
(63.6%) disagreed, and 1 participant (9.1%) strongly disagreed (Table 4.7).

Table 4.7

Adult Eating Behavior Questionnaire statement: I often finish my meals quickly

Finish meals

Pre-Surgery

%

2 Months Post

%

5 Months Post

%

Strongly Disagree

0

0

2

18.2

1

9.1

Disagree

0

0

1

9.1

7

63.6

Neither

0

0

3

27.3

2

18.2

Agree

11

100

5

45.5

1

9.1

Strongly Agree

0

0

0

0

0

0

Total:

11

100

11

100

11

100
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Participants responses to the statement “I often get full before my meal is finished”
during pre-surgery included 8 participants (72.7%) who agreed, 1 participant (9.1%) neither
agreed nor disagreed, and 2 participants (18.2%) disagreed. However, at 2 months post-surgery,
there were 10 participants (90.9%) who agreed and 1 participant (9.1%) disagreed. At 5 months
post-surgery, 2 participants (18.2%) strongly agreed, 7 participants (63.6%) agreed, 1 participant
(9.1%) neither agreed nor disagreed, and 1 participant (9.1%) disagreed (Table 4.8).

Table 4.8

Adult Eating Behavior Questionnaire statement: I often get full before my meal is
finished

Get full

Pre-Surgery

%

2 Months Post

%

5 Months Post

%

Strongly Disagree

0

0

0

0

0

0

Disagree

2

18.2

1

9.1

1

9.1

Neither

1

9.1

0

0

1

9.1

Agree

8

72.7

10

90.9

7

63.6

Strongly Agree

0

0

0

0

2

18.2

Total:

11

100

11

100

11

100

Examining participants’ responses to the statement “I often feel hungry” during presurgery included 4 participants (36.4%) who agreed, 3 participants (27.3%) neither agreed nor
disagreed, and 4 participants (36.4%) disagreed. At 2 months post-surgery, 2 participants
(18.2%) agreed, 1 participant (9.1%) neither agreed nor disagreed, and 8 participants (72.7%)
disagreed. At 5 months post-surgery, 1 participant (9.1%) agreed, 2 participants (18.2%) neither
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agreed nor disagreed, 6 participants (54.5%) disagreed, and 2 participants (18.2%) strongly
disagreed (Table 4.9).

Table 4.9

Adult Eating Behavior Questionnaire statement: I often feel hungry

Feel hungry

Pre-Surgery

%

2 Months Post

%

5 Months Post

%

Strongly Disagree

0

0

0

0

2

18.2

Disagree

4

36.4

8

72.7

6

54.5

Neither

3

27.3

1

9.1

2

18.2

Agree

4

36.4

2

18.2

1

9.1

Strongly Agree

0

0

0

0

0

0

Total:

11

100

11

11

11

100

The eight constructs of the AEBQ were investigated. Six constructs had internal
reliability Cronbach alpha scores of .790 to .930, which indicated high consistency of the items
in the constructs. However, the food fussiness construct had a Cronbach alpha score of .645 and
the satiety responsiveness construct had a score of .596 when the item ”I cannot eat a meal if I
have had a snack just before” was omitted. To ensure all items had the same directional
measurement, reverse coding was necessary prior to analysis for four items in the questionnaire
(I am interested in tasting new food I haven’t tasted before, I enjoy tasting new foods, I enjoy a
wide variety of food, I often finish my meals quickly) as indicated by Hunot et al. (2016).
Examining results of the AEBQ indicated that participants responded with lower scores
(less likely to agree) for the hunger, satiety responsiveness, enjoyment of food, and slowness in
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eating constructs at 2 months and 5 months post-surgery compared to pre surgery (P < 0.05,
Table 4.10). The emotional over-eating construct score was lower at 2 months post-surgery but
not at 5 months post-surgery. Responses for the food responsiveness, emotional under-eating,
and food fussiness constructs were similar for pre-surgery, 2 months post-surgery, and 5 months
post-surgery (Table 4.10).

Table 4.10

Pre-surgery, 2 months post, and 5 months post-surgery mean comparisons of Adult
Eating Behaviour Questionnaire constructs

Construct

Pre-surgery

2 months
post-surgery

5 months
post-surgery

Hunger

2.9 ± 0.8a

2.6 ± 0.6b

2.5 ± 0.4b

Food responsiveness

2.9 ± 0.8a

2.6 ± 0.6a

2.7 ± 0.4a

Satiety responsiveness

3.0 ± 0.7a

4.0 ± 0.6b

4.1 ± 0.5b

Emotional under-eating

2.7 ± 0.9a

2.5 ± 0.9a

2.7 ± 0.9a

Food fussiness

2.8 ± 0.7a

2.5 ± 0.6a

2.7 ± 0.6a

Emotional over-eating

3.0 ± 0.9a

2.7 ± 0.7b

3.1 ± 0.6ab

Enjoyment of food

3.8 ± 1.1a

3.4 ± 1.0b

3.4 ± 0.6b

Slowness in eating

2.3 ± 0.8a

2.8 ± 0.8b

2.6 ± 0.5b

Means with different letters in a row are significantly different (P < 0.05) using the Wilcoxon
test. Responses ranged from 1 = strongly disagree to 5 = strongly agree.
ab

Supportive Resistance Resources Questionnaire
As shown in Table 4.11, 20 participants (47.6%) reported that support from their
significant other was the most important to them, 14 participants (33.3%) reported that support
from their family was the most important, 4 participants (9.5%) reported that support from their
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peers was the most important to them, 2 participants (4.8%) reported that support from their
religious affiliation was most important, 1 participant (2.4%) reported support from their
physician was most important, and 1 participant (2.4%) did not respond to that question.

Table 4.11

Supportive Resistance Resources Questionnaire statement: Most Important
Support for Participants
Support

Participants (n)

Participants (%)

Peers

4

9.5

Family

14

33.3

Physician

1

2.4

Religious Affiliation

2

4.8

Significant other

20

47.6

Total:

41

97.6

No response

1

2.4

Total:

42

100.0
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Most participants (n=21, 50%) believe that physical activity will help them prevent
weight regain, 9 participants (21.4%) believe nutrition education will help them prevent weight
regain, 6 participants (14.3%) believe nutrition support will help them prevent weight regain, 4
participants (9.5%) believe psychological support will help them prevent weight regain, 1
participant (2.4%) believes that regular checkups with their physician will help them prevent
weight regain, and 1 participant (2.4%) believes that community support will help them prevent
weight regain.

Table 4.12

Supportive Resistance Resources Questionnaire statement: Prevent Weight Regain
Support
Support

Participants (n)

Participants (%)

Psychological Support

4

9.5

Nutrition Support

6

14.3

Physical Activity

21

50.0

Regular Checkups

1

2.4

Community Support

1

2.4

Nutrition Education

9

21.4

Total:

42

100
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General Nutrition Knowledge Questionnaire
Results of the GNKQ for the initial 42 participants that completed the pre-surgery session
indicate an overall mean score of 60.5 ± 13/3%. The mean score for the questions on dietary
recommendations was 57.2 ± 14.7%. The mean score for the questions on food groups was 64.1
± 12.3%. The mean score for the questions on “food choices” was 62.3 ± 20.6%. The mean score
for the questions on disease and weight management was 62.3 ± 20.6% (Table 4.13).

Table 4.13

General Nutrition Knowledge Questionnaire: Pre-surgery Test Scores

GNKQ Pre-surgery Test

n

Scores

Minimum

Maximum

Mean

Standard

(%)

(%)

(%)

Deviation

Dietary Recommendations

42

16.7

77.8

57.2

14.7

Food Groups

42

37.1

82.9

64.1

12.3

Food Choices

42

15.4

100

62.3

20.6

Disease and Weight

42

19.1

85.7

62.6

13.7

42

29.9

83.9

60.5

13.3

Management
Overall Total GNKQ Test
Scores
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Test score results of the GNKQ for the 18 participants completed at 2 months postsurgery indicate an overall mean score of 67.0 ± 16.1%. The mean score for the questions on
dietary recommendations was 67.3 ± 14.4%. The mean score for the questions on food groups
was 67.6 ± 17.6%. The mean score for the questions on food choices was 67.1 ± 19.4%. The
mean score for the questions on disease and weight management was 65.6 ± 18.1% (Table 4.14).

Table 4.14

General Nutrition Knowledge Questionnaire: 2 Months Post-surgery Test Scores

GNKQ 2 Months Post-surgery

n

Test Scores

Minimum

Maximum

Mean

Standard

(%)

(%)

(%)

Deviation

Dietary Recommendations

18

27.8

94.4

67.3

14.4

Food Groups

18

25.7

97.1

67.6

17.6

Food Choices

18

23.1

92.3

67.1

19.4

Disease and Weight

18

28.6

100

65.6

18.1

18

26.4

93.1

67.0

16.1

Management
Overall Total GNKQ Test
Scores

35

Table 4.15 presents the results of the GNKQ that the 11 participants completed 5 months
post-surgery. The overall total mean score was 59.1 ± 8.5%. The mean score for the questions on
dietary recommendations was 69.2 ± 8.4%. The mean score for the questions on food groups was
69.4 ± 11.2%. The mean score for the questions on food choices was 64.3 ± 16.2%. The mean
score for the questions on disease and weight management was 58.0 ± 12.9%.

Table 4.15

General Nutrition Knowledge Questionnaire: 5 Months Post-surgery Test Scores

GNKQ 5 Months Post-surgery

n

Test Scores

Minimum

Maximum

Mean

Standard

(%)

(%)

(%)

Deviation

Dietary Recommendations

11

50.0

83.3

69.2

8.4

Food Groups

11

51.4

91.4

69.4

11.1

Food Choices

11

23.1

76.9

64.3

16.2

Disease and Weight

11

33.3

76.2

58.0

12.9

11

44.3

69.9

59.1

8.5

Management
Overall Total GNKQ Test
Scores
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Comparing the overall GNKQ test score results of the 11 participants that completed all
three sessions, the mean score for pre-surgery was 60.0 ± 11.5%, 2 months post-surgery was 67.5
± 13.1%, and 5 months post-surgery it was 59.1 ± 8.5% (Table 4.16). Results of the Wilcoxon
test indicated that the GNKQ overall test scores were higher at 2 months post-surgery (P < 0.05);
however, the 5 months post-surgery score was similar to the pre-surgery test score (Table 4.16).

Table 4.16

General Nutrition Knowledge Questionnaire: Overall Comparison of Test Scores

Overall Total GNKQ Test

n

Score Comparisons

Minimum

Maximum

Mean

Standard

(%)

(%)

(%)

Deviation

Pre-Surgery

11

40.2

75.9

60.0a

11.5

2 Months Post-surgery

11

44.0

92.0

67.5b

13.1

5 Months Post-surgery

11

44.3

69.9

59.1a

8.5

Means with different letters in a column are significantly different (P < 0.05) using the
Wilcoxon test.
ab

Comparing the dietary recommendations section results of the 11 participants that
completed all three sessions, the mean score for pre-surgery was 59.4 ± 7.4%, 2 months postsurgery was 69.7 ± 8.7%, and 5 months post-surgery was 69.2 ± 8.4% (Table 4.17).
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Table 4.17

General Nutrition Knowledge Questionnaire: Dietary Recommendation Scores

Dietary Recommendation

n

Minimum

Maximum

Mean

Standard

(%)

(%)

(%)

Deviation

Pre-Surgery

11

44.4

72.2

59.4

7.4

2 Months Post-surgery

11

50.4

83.0

69.7

8.7

5 Months Post-surgery

11

50.0

83.3

69.2

8.4

Comparing the food groups section results of the 11 participants that completed all three
sessions in Table 4.18, the mean score for pre-surgery was 65.4 ± 11.6%, 2 months post-surgery
was 67.3 ± 14.7%, and 5 months post-surgery the score was 69.4 ± 11.1%.

Table 4.18

General Nutrition Knowledge Questionnaire: Food Groups Scores

Food Groups

n

Minimum

Maximum

Mean

Standard

(%)

(%)

(%)

Deviation

Pre-Surgery

11

37.1

82.9

65.4

11.9

2 Months Post-surgery

11

34.0

91.0

67.3

14.6

5 Months Post-surgery

11

51.4

91.4

69.4

11.1

Examining the food choices section results of the 11 participants that completed all three
sessions in Table 4.19, the mean score for pre-surgery was 66.4 ± 18.0%, 2 months post-surgery
was 67.8 ± 19.1%, and 5 months post-surgery was 64.3 ± 16.2%.
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Table 4.19

General Nutrition Knowledge Questionnaire: Food Choices Scores

Food Choices Scores

n

Minimum

Maximum

Mean

Standard

(%)

(%)

(%)

Deviation

GNKQ Pre-Surgery

11

23.1

84.6

66.4

18.0

GNKQ 2 Months Post

11

23.0

92.1

67.8

19.1

GNKQ 5 Months Post

11

23.1

76.9

64.3

16.2

The disease and weight management section results of the 11 participants that completed
all three sessions is presented in Table 4.20. The mean score for pre-surgery was 61.9 ± 11.5%, 2
months post-surgery was 65.8 ± 16.7%, and 5 months post-surgery was 58.0 ± 12.9%.

Table 4.20

General Nutrition Knowledge Questionnaire: Disease and Weight Management
Scores

Disease & Weight Management

n

Minimum % Maximum% Mean

Standard
Deviation

GNKQ Pre-Surgery

11

38.1

76.2

61.9

11.5

GNKQ 2 Months Post

11

38.0

100

65.8

16.7

GNKQ 5 Months Post

11

33.3

76.2

58.0

12.9
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Body Mass Index
As shown in Table 4.21, the mean BMI for the initial 42 participants that completed the
pre-surgery questionnaire was 46.7 ± 4.9 kg/m². The mean BMI for the 18 participants that
completed the second session survey 2 months post-surgery was 40.6 ± 5.9 kg/m². The mean
BMI for the 11 participants that completed the third session survey 5 months post-surgery was
36.1 ± 4.9 kg/m².
Table 4.21

Body Mass Index (kg/m²) for all Participants

Body Mass Index

n

Minimum

Maximum

Mean

Standard

(kg/m )

(kg/m )

(kg/m )

Deviation

42

35.2

56.4

46.7

4.9

2 Months Post-surgery BMI 18

29.1

51.4

40.6

5.9

5 Months Post-surgery BMI 11

30.0

44.7

36.1

4.9

2

Pre-Surgery BMI

2

2

Comparing the BMI of the 11 participants that completed all three sessions, the mean
BMI for pre-surgery was 47.0 ± 5.2 kg/m². The mean BMI for 2 months post-surgery was 41.2 ±
5.8 kg/m² and at 5 months post-surgery the mean BMI was 36.1 ± 4.9 kg/m². A significant
difference (P < 0.01) was observed for each time period as participants lost weight and decreased
their BMI’s from an initial 47.0 kg/m to 36.1 kg/m at 5 months post-surgery (Table 4.22).
2

2
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Table 4.22

Comparison of Body Mass Index (kg/m²)

Body Mass Index

Minimum

Maximum

Mean

(kg/m2)

(kg/m2)

(kg/m2)

11

40.7

56.4

47.0a

5.2

2 Months Post-surgery BMI 11

33.7

51.4

41.2b

5.8

5 Months Post-surgery BMI 11

30.0

44.7

36.1c

4.9

Pre-Surgery BMI

n

Standard Deviation

Means with different letters in a column are significantly different (P < 0.01) using the
Wilcoxon test.
ab
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CHAPTER V
DISCUSSION
The purpose of this study was to evaluate factors such as perception of food, supportive
resistance resources, and nutrition knowledge of bariatric surgery patients. Of the initial 42
participants 73.8% of participants were female and 26.2% of participants were male. The
majority of participants were married (78.6%), Caucasian (66.7%), and had achieved a diploma
or degree (80.9%). Despite the researcher’s efforts, there was a small sample size. Only 11 of the
initial 42 participants completed the entire research study.

Primary Objective: (1): Has bariatric patient’s perception of food changed post bariatric
surgery?
The primary objective of this research study was to determine if bariatric patients’
perception of food changed post bariatric surgery. For comparison between pre-surgery to postsurgery, only the 11 participants that completed the full study were analyzed. The results of the
AEBQ showed that 81.8% of the 11 participants reported they either agreed or strongly agreed
with the statement “I love food” during pre-surgery. Two months post-surgery, 54.5% of
participants agreed with the statement “I love food;” however, 5 months post-surgery, 90.9% of
participants agreed with the statement “I love food.” The patients in this study are only able to
eat a small amount of mechanically soft food at two months post-surgery and this could be a
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reason as to why the scores were decreased. According to Cotter and Kelly (2018), previous
research suggests that a positive cognitive perception of food results in a greater weight-loss
success and therefore, there may be a need for intervention to aid in a psychological perception
of food post weight loss surgery. The results of this study indicate that patients have a positive
cognitive perception of food from pre-surgery to 5 months post-surgery.
According to previous research, depression, anxiety, stress, and boredom eating are
common uncontrolled and emotional eating behaviors. An increase in the consumption of high
sugar and fat containing foods as a means of coping with distressful experiences, or stressful
eating is a way stress can influence obesity behaviorally (Cotter & Kelly, 2018). It was estimated
that bariatric patients’ perception of food shifted from a disordered emotion-related eating
pattern to a more organized and controlled eating pattern. The pre-surgery AEBQ results of this
study indicated that 81.8% of participants agreed that they ate more when they worried, 63.6% of
participants agreed they ate more when upset, and 72.7% of participants agreed they ate more
when they were anxious. The 2 month post-surgery AEBQ results showed that 63.6% of
participants agreed they ate more when they worried, 36.4% of participants agreed they ate more
when upset, and 45.5% of participants agreed they ate more when they were anxious. All of
these disordered eating related behaviors decreased 2 months post-surgery. However, this is not
the case for 5 month post-surgery. The 5 month post-surgery AEBQ results showed that 81.8%
of participants agreed that they ate more when they worried, 54.5% of participants agreed they
ate more when upset, and 72.7% of participants agreed they ate more when they were anxious.
These results of the 5 months post-surgery indicated that these participants almost completely
reverted to the disordered emotion-related psychological perception of food. However, according
to the results, it seems that despite reverting back to the disordered emotion-related
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psychological perception of food, the participants are eating slower, eating less, and do not feel
as hungry.
Previous research observed that patients who underwent gastric bypass surgery had
decreased scores for hunger sensation and increased scores for satiety sensation compared with
obese patients who did not undergo surgery (Husted & Ogden, 2014). Indications from previous
studies show that participants experience changes in neurological responses to food cues
following bariatric surgery (Husted & Ogden, 2014). The results of this study was similar to
previous research regarding hunger/satiety and the ability to consume food. The results showed
that only 18.2% of participants agreed with the statement “I often leave food on my plate” during
pre-surgery while 90.9% of participants either agreed or strongly agreed with this statement 5
months post-surgery. During pre-surgery 100% of participants agreed with the statement “I often
finish my meals quickly” while 18.1% either agreed or strongly agreed with this statement 5
months post-surgery. During pre-surgery 36.4% of participants disagreed with the statement I
often feel hungry while 72.7% of participants either disagreed or strongly disagreed with the
statement 5 months post-surgery. These results show that participants eating behavior changed
after surgery. Despite still experiencing emotion-related psychological perception of food,
participants eating behavior changed. This is thought to be due to the patients’ inability to
consume much food because of the 80% reduction in the size of their stomachs. Previous
research reported that hedonic responses to food seen in obesity were similar to those evident
with drug use and other addictions (Husted & Ogden, 2014). These results may indicate the
importance of psychological support within the first year post bariatric surgery to help prevent
relapse and address these disordered eating behaviors.
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Secondary Objective (2): Which supportive resistance resources do bariatric patients
believe to be the most beneficial to prevent weight regain?
The second objective of this research study was to identify which supportive resistance
resources bariatric patients believe to be the most beneficial to prevent weight regain. According
to Sharman et al. (2017), the main categories of supportive resistance resources identified by
weight loss surgery participants were from significant others, health professionals, peers
(recipients of bariatric surgery), and the general community (Sharman et al., 2017). Similar to
research, the results of the supportive resistance resources questionnaire (SRRQ) show that the
majority of participants report that support from significant others and support from family are
the most important supportive resistance resources. Participants in previous studies also reported
that psychological support is one of the most important supportive resistance resources pre and
post operatively but is frequently overlooked (Sharman et al., 2017). Some participants
suggested that psychological support was more important than support from a nutrition
professional (Sharman et al., 2017). In the SRRQ, participants were asked which supportive
resistance resource was most important to them. Of the 42 participants that completed the initial
questionnaire, zero participants chose the option “support from a psychologist is most important
to me” and zero participants chose the response “support from a dietitian is most important to
me.” However, the results of this study show that 95% of participants either strongly agreed or
agreed that support from a dietitian was important to them while 88% of participants either
strongly agreed or agreed that support from a psychologist is important to them. The participants
in this study were required to meet with the dietitian and psychologist prior to receiving bariatric
surgery and the weeks following surgery. More participants believe that nutrition education and
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nutrition support will help prevent weight regain compared to psychological support. Many
studies have reported that the reasons for regaining weight are lack of exercise, failure to follow
dietary guidelines, psychiatric issues, and post-surgical issues (Chang et al., 2018). It was
estimated that patients would believe physical activity and nutrition education would help
prevent weight regain. Fifty percent of the initial 42 participants reported that physical activity
would help them prevent weight regain and 21.4% believed that nutrition education would help
prevent weight regain. The participants in this study are required to walk laps around the hospital
wing equal to a mile the two days they are in the hospital post-surgery. According to researchers,
people who want to maintain their weight loss, as well as people who want to lose a large
amount of weight (more than 5% of their body weight) may need to be physically active for
more than 300 minutes a week (Chang et al., 2018). However, it is impossible to know if these
patients are participating in regular physical activity post bariatric surgery once they return
home. It is a possibility that the majority of patients do believe that physical activity will help
them prevent weight regain but do not participate in any type of exercise routine.

Secondary Objective (3) Are bariatric patients equipped with the appropriate nutrition
knowledge to efficiently prevent weight regain post bariatric surgery?
The purpose of this objective was to determine if bariatric patients are equipped with the
appropriate nutrition knowledge to efficiently prevent weight regain. Previous research showed
that nutrition knowledge increased significantly from pre-surgery to 1-month post-surgery
(Taube-Schiff et al., 2016). It was estimated that bariatric patients’ nutrition knowledge would
increase post-surgery and that it is sufficient to prevent weight regain. The results of this study
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show that the 42 participants that completed the GNKQ pre-surgery had an overall mean score of
60.5%. The 18 participants that completed the 2 months post-surgery GNKQ scored higher with
an overall mean score of 67.0%. Similar to previous research, this is a significant increase
(Taube-Schiff et al., 2016). However, the results of the 11 participants that completed the 5
months post-surgery GNKQ showed a decrease in score to an overall mean of 59.1%.
For comparison, the overall GNKQ results of the 11 participants that completed all three
test sessions were analyzed. The results indicated a significant increase from pre-surgery to 2
months post and then a significant decrease from 2 months post-surgery to 5 months postsurgery. Surprisingly, the 11 participants had a lower overall mean score in the GNKQ at 5
months post-surgery then they had for pre-surgery. The patients at this facility are required to
receive nutrition counseling and education in the weeks prior to and following surgery. A
decrease in the frequency of nutrition counseling could be the reason why the scores differed
significantly. It seems that over time the participants may have forgotten what they had learned
during their nutrition counseling and education sessions. The results show that continual
nutrition education may be needed at specific time intervals throughout the first year post
bariatric surgery.
For further investigation, each section of the GNKQ was evaluated to determine target
topics that may need to be addressed in nutrition education for bariatric surgery patients.
According to Pepin et al. (2004), “the majority of participants felt knowledgeable about their
food choices but were confused regarding which nutritional recommendations to believe.” This
is in direct contrast to the results of this study. The results for GNKQ sections on the topics of
dietary recommendations and food groups showed that scores increased from pre-surgery to
post-surgery. The scores for GNKQ sections on the topics of food choices and disease and
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weight management increased from pre-surgery to post-surgery but then decreased to a similar
pre-surgery score at 5 months post-surgery. Knowing this, it may be beneficial to provide more
in-depth education that focuses on these topics in the future.
More research should be conducted to determine if bariatric patients are equipped with
the appropriate nutrition knowledge to efficiently prevent weight regain. This study evaluated
nutrition knowledge and recorded bariatric patients’ weight and BMI up to 5 months postoperatively. According to Stoklossa & Atwal (2013), there is evidence that about 30% of patients
who undergo weight loss surgery experience a weight regain starting 18 months post operation
(Stoklossa & Atwal, 2013). To better evaluate this aim, it would be beneficial to conduct this
study for at least 12-18 months post-operatively.
The results of this study show a significant change in BMI from pre-surgery to 5 months
post-surgery. The mean BMI for pre-surgery was 47.0 kg/m² based on patient self-reported
height and weight. The mean BMI for participants at 5 months post-surgery was 36.1 kg/m².
According to Jastrzebska-Mierzynska et al. (2015), research conducted regarding the impact of
bariatric surgery on nutrition status of patients stated that the “surgical procedure is considered to
be successful when after 5 years the loss of ≥ 50% of excess body mass is obtained.” It would be
beneficial to conduct more research over the course of a 5 year period to determine if the
participants in this study achieved successful weight loss with the laparoscopic vertical sleeve
gastrectomy.
Limitations
There were several limitations to this research study. One of the major limitations was the
small sample size. Despite the researcher’s efforts, only 11 of the initial 42 participants
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completed all parts of the study due to unresponsiveness to emails and text messages. In future
research, providing an incentive for completion of all parts of the study or having the participants
take the second session and third session surveys in person at their 2- and 5-month clinic visits
may help alleviate unresponsiveness.
Another limitation to this study was that the participants taking the GNKQ 2 months
post-surgery and 5 months post-surgery were not in the presence of the researcher. It is difficult
to know if the participants answered the questionnaire to the best of their knowledge or if they
looked up some of the answers to the items on the GNKQ.
Body weight and height have the potential to be inaccurate because these measurements
were self-reported by participants and could be subject to human error. Incorrect height and
weight would result in an inaccurate BMI. In future research, the participants’ heights and
weights could be measured and recorded at the 2- and 5-month clinic visits to ensure that each
person is using the same scale and all measurement conditions are standardized.
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CHAPTER VI
CONCLUSION
The purpose of this study was to investigate perception of food, supportive resistance
resources and general nutrition knowledge of bariatric surgery patients. The primary objective of
this study was (1) Have bariatric patients ‘perceptions of food changed post bariatric
surgery? The secondary objectives were (2) Which supportive resistance resources do bariatric
patients believe to be the most beneficial to prevent weight regain? and (3) Are bariatric patients
equipped with the appropriate nutrition knowledge to efficiently prevent weight regain post
bariatric surgery? Results of this study showed that bariatric patients’ eating behavior
significantly changed post bariatric surgery, but disordered emotion-related psychological
perception of food remained present. Bariatric patients’ eating behavior significantly changed
post bariatric surgery for hunger, satiety responsiveness, enjoyment of food, and slowness in
eating. Bariatric surgery patients believed support from significant others and family were most
important and physical activity would help them prevent weight regain. Results also indicated
that bariatric patients’ general nutrition knowledge decreased over time and additional nutrition
education may be needed within the first year post-surgery.
It is evident that there is more research to be conducted in the area of bariatric surgery
and how to efficiently prevent weight regain. Targeting factors such as perception of food,
supportive resistance resources, and nutrition knowledge may play important roles in successful
weight loss post bariatric surgery. Despite the limitations of this study, there is an opportunity to
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aid future research and to discover new techniques to successfully further weight loss and
prevent weight regain.
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